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◊✲┠ⓗ

 ࢥࣞࢫࢸ࣮ࣟࣝ࡞࡝ࡢ⬡㉁ࡣ⏕య⭷ࡢ୺せᵓᡂᡂศ࡛࠶ࡿ࡜ྠ᫬࡟ ⬡㉁ࡸ⬡㉁௦ㅰ⏘≀ࡀࡉࡲࡊࡲ࡞⏕
⌮άᛶࢆ᭷ࡍࡿ⏕⌮άᛶ⬡㉁࡜ࡋ࡚ᶵ⬟ࡋ⬡㉁ࡢ␗ᖖࡀ⏕ά⩦័⑓ච␿ᛶ⑌ᝈ⒴࡞࡝ࡢཎᅉ࡜࡞ࡿ
ࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿࠋࡉࡽ࡟㏆ᖺච␿ᛂ⟅࡟࠾࠸࡚ࡶ⏕⌮άᛶ⬡㉁ࡀ㔜せ࡞ᙺ๭ࢆᯝࡓࡍࡇ࡜ࡀሗ࿌ࡉࢀ
ࣜࣥࣃ⌫ࡸ࣐ࢡࣟࣇ࢓࣮ࢪ࡞࡝ࡢච␿⣽⬊ࡢᶵ⬟ࡀ⬡㉁ࡢ⣽⬊ෆ௦ㅰ࡟ࡼࡗ࡚ไᚚࡉࢀ࡚࠸ࡿࡇ࡜ࡀ᫂ࡽ࠿
࡟ࡉࢀࡘࡘ࠶ࡿࡀࡑࡢヲ⣽ࡣ୙᫂࡞Ⅼࡀከ࠸ࠋ
 ⏦ㄳ⪅ࡢᡤᒓࡍࡿ◊✲ᐊ࡛ࡣ࢖ࣥࢫࣜࣥࡀ lymphokine-activated killer (LAK) ⣽⬊ࡢ㞀ᐖάᛶࡢㄏᑟ
ࢆᢚไࡍࡿࡇ࡜ࢆሗ࿌ࡋ ࢖ࣥࢫࣜࣥࢆྵࡲ࡞࠸↓⾑Ύᇵᆅ࡛ㄏᑟࡋࡓLAK⣽⬊ࢆ⏝࠸࡚ ཱྀ⭍⒴ࡢ⣽⬊἞
⒪࡟ᛂ⏝ࡋ࡚ࡁࡓࠋ
 ᮏ◊✲࡛ࡣ࢖ࣥࢫࣜࣥࡀLAK⣽⬊ࡢ⣽⬊㞀ᐖάᛶࢆᢚไࡍࡿᶵᗎ࡟ࡘ࠸࡚᫂ࡽ࠿࡟ࡍࡿࡇ࡜ࢆ┠ᣦࡋࡓࠋ
ࡲࡎ ࢖ࣥࢫࣜࣥࡀLAK⣽⬊ࡢࢥࣞࢫࢸ࣮ࣟࣝ௦ㅰ⣔࡟ᙳ㡪ࢆཬࡰࡍࡇ࡜࡟ࡼࡾ⣽⬊㞀ᐖάᛶࢆไᚚࡋ࡚࠸
ࡿ࡜࠸࠺௬ㄝ࡟ᇶ࡙ࡁ ↓⾑Ύᇵ㣴⣔ࢆ⏝࠸࡚ ࢥࣞࢫࢸ࣮ࣟࣝ⏕ྜᡂࡢ㜼ᐖ๣ࡢLAK⣽⬊ࡢ⣽⬊㞀ᐖάᛶ
ࡢㄏᑟ࡟ཬࡰࡍᙳ㡪ࢆ᳨ウࡋ ࡉࡽ࡟࢖ࣥࢫࣜࣥࡢLAK⣽⬊࡟࠾ࡅࡿࢥࣞࢫࢸ࣮࢚ࣟࣝࢫࢸࣝ໬࡟ཬࡰࡍᙳ
㡪࡟ࡘ࠸࡚ゎᯒࢆ⾜ࡗࡓࠋ

◊✲᪉ἲ

 LAK⣽⬊ࡣ೺ᖖே࣎ࣛࣥࢸ࢕࢔࠿ࡽᮎᲈ⾑ࢆ᥇ྲྀࡋFicoll-Conrayẚ㔜㐲ᚰἲࢆ⏝࠸࡚ᮎᲈ⾑ࣜࣥࣃ⌫
(Peripheral blood lymphocytes : PBL) ࢆศ㞳ࡋ↓⾑ΎᇵᆅRD4F : RPMI1640 ࡜Dulbecco’s modified 
Eagle medium (DMEM) ࢆ1:1࡟㓄ྜࡋࡓᇵᆅ (RD) ࡟ࣄࢺࢺࣛࣥࢫࣇ࢙ࣜࣥ 2࣓ࣝ࢝ࣉࢺ࢚ࢱࣀ࣮ࣝ
2࢔࣑ࣀ࢚ࢱࣀ࣮ࣝளࢭࣞࣥ㓟ࢼࢺ࣒ࣜ࢘ࢆῧຍ࡟interleukin-2 (IL-2) ࢆຍ࠼ࡓ↓⾑Ύᇵᆅ࡟࢖ࣥ
ࢫࣜࣥInsulin-like growth factor 1 (IGF-1) ࠶ࡿ࠸ࡣInsulin-like growth factor 2 (IGF-2) ࢆ✀ࠎࡢ⃰ᗘ
࡛ῧຍࡋ7᪥㛫ᇵ㣴ࡍࡿࡇ࡜࡛LAK⣽⬊ࡢㄏᑟࢆ⾜ࡗࡓࠋㄏᑟࡋࡓLAK⣽⬊ࡢ⣽⬊㞀ᐖάᛶヨ㦂ࡣ ᡥᖹୖ
⓶⒴⣽⬊ᰴA431⣽⬊ࢆᶆⓗ⣽⬊࡜ࡋࡓ4᫬㛫ࡢ[51Cr]㐟㞳ヨ㦂ἲ࡛⾜࠸ 㸣⣽⬊㞀ᐖάᛶࢆ⟬ฟࡋ ホ౯ࡋ
ࡓࠋLAK⣽⬊࡟࠾ࡅࡿච␿ࢳ࢙ࢵࢡ࣏࢖ࣥࢺศᏊProgrammed cell death 1 (PD-1) Ⓨ⌧࡟ཬࡰࡍ࢖ࣥࢫࣜࣥ
ࡢᙳ㡪ࡣᐃ㔞PCRἲཬࡧ࢙࢘ࢫࢱࣥࣈࣟࢵࢺἲ࡛ゎᯒࡋࡓࠋ
 ࢥࣞࢫࢸ࣮ࣟࣝྜᡂ㜼ᐖ๣࡜ࡋ࡚ࣇ࢓ࣝࢿࢩࣝ2ࣜࣥ㓟ྜᡂ㓝⣲㜼ᐖ๣࡛࠶ࡿZoledronic Acidࢥࣞࢫࢸ
࣮ࣟࣝ⏕ྜᡂࡢᚊ㏿㓝⣲࡛࠶ࡿHMG-CoA-reductase㜼ᐖ๣Lovastatin7ࢹࣄࢻࣟࢥࣞࢫࢸ࣮ࣟࣝ㑏ඖ㓝⣲
㜼ᐖ๣AY9944 ࢹࢫࣔࢫࢸ࣮ࣟࣝ㑏ඖ㓝⣲㜼ᐖ๣Triparanolࡢ⣽⬊㞀ᐖάᛶࡢㄏᑟ࡟ཬࡰࡍᙳ㡪ࢆ᳨ウࡋࡓࠋ
 ࢖ࣥࢫࣜࣥࡢLAK⣽⬊ࡢ⬡㉁ྜᡂ࡬ࡢᙳ㡪ࢆ᫂ࡽ࠿࡟ࡍࡿࡓࡵ࡟ [2-14C] acetate ࡢ⬡㉁⏬ศ࡬ࡢྲྀࡾ㎸
ࡳࢆᣦᶆ࡟᳨ウࡋࡓࠋ⬡㉁ࡢᢳฟࡣBligh & Dyerἲ࡛⾜࠸ྛ⬡㉁ࡣⷧᒙࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮ TLC
ࢆ⏝࠸࡚hexane/diethyl ether/acetic acid (80:20:2) ࡢ⁐፹⣔࡛ศ㞳ࡋྛ⏬ศࡢᨺᑕάᛶࡣᾮయࢩࣥࢳ࣮ࣞ
ࢩࣙࣥ࢝࢘ࣥࢱ࣮࡛ ᐃࡋࡓࠋ
ࡉࡽ࡟ࢥࣞࢫࢸ࣮࢚ࣟࣝࢫࢸࣝ࡬ࡢኚ᥮㓝⣲࡛࠶ࡿcholesterol acyltransferase (ACAT) ࡟ཬࡰࡍ࢖ࣥࢫ
ࣜࣥࡢᙳ㡪ࢆ᫂ࡽ࠿࡟ࡍࡿࡓࡵ࡟ ࢖ࣥࢫࣜࣥᏑᅾୗཬࡧ㠀Ꮡᅾୗ࡛ࡢACAT㑇ఏᏊཬࡧ⺮ⓑⓎ⌧ࢆᐃ㔞
PCRἲཬࡧ࢙࢘ࢫࢱࣥࣈࣟࢵࢺἲ࡛ゎᯒࡍࡿ࡜࡜ࡶ࡟ [1-14C] Oleic acid ࡢྛ⬡㉁⏬ศ࡬ࡢྲྀࡾ㎸ࡳࢆᣦᶆ
࡜ࡋ࡚ACATάᛶࢆ⟬ฟࡋࡓࠋࡲࡓACAT㜼ᐖ๣࡛࠶ࡿAvasimibeࡢLAK⣽⬊ࡢ⣽⬊㞀ᐖάᛶཬࡧPD-1㑇ఏ
ᏊⓎ⌧࡟ཬࡰࡍᙳ㡪ࢆ᳨ウࡋࡓࠋ

⤖ᯝ

㸯 ↓⾑Ύᇵ㣴ୗ࢖ࣥࢫࣜࣥIGF-1ཬࡧIGF-2ࡣ㠀ῧຍ᮲௳࡜ẚ㍑ࡋLAK⣽⬊ࡢ⣽⬊㞀ᐖάᛶࢆ᭷ព࡟
ᢚไࡋࡓࡀPD-1㑇ఏᏊཬࡧ⺮ⓑⓎ⌧ࢆஹ㐍ࡋࡓࠋ
㸰. Lovastatin, AY9944ཬࡧTriparanol࡞࡝ࡢࢥࣞࢫࢸ࣮ࣟࣝྜᡂ㜼ᐖ๣ࡣLAK⣽⬊ࡢ⣽⬊㞀ᐖάᛶࢆ⃰ᗘ
౫Ꮡⓗ࡟ᢚไࡋࡓࠋAY9944࡞ࡽࡧ࡟Triparanolࡢ⣽⬊㞀ᐖάᛶࡢᢚไຠᯝࡣ Lovastatinࡢࡑࢀ࡜ẚ㍑
ࡋ㧗࠸ࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓࠋ
㸱. Zoledronic Acidࡣ1ࠥ5μMࡢప⃰ᗘ࡛ࡣ⣽⬊㞀ᐖάᛶࢆቑᙉࡋࡓࡀ㧗⃰ᗘ࡛ࡣᢚไࡋࡓࠋ
㸲. AY9944࡞ࡽࡧ࡟TriparanolࡣPD-1㑇ఏᏊⓎ⌧ࢆ⃰ᗘ౫Ꮡⓗ࡟ஹ㐍ࡋࡓࠋ
㸳. ࢖ࣥࢫࣜࣥࡣ,  LAK⣽⬊࡟࠾ࡅࡿ㐟㞳ࢥࣞࢫࢸ࣮ࣟࣝࡢẚ⋡ࢆపୗࡉࡏࡓࠋ 
㸴. ࢖ࣥࢫࣜࣥࡣ ACAT㑇ఏᏊ࣭⺮ⓑⓎ⌧ཬࡧACATάᛶࢆ᭷ព࡟ቑᙉࡋࡓࠋࡲࡓ ACAT㜼ᐖ๣࡛࠶ࡿ
Avasimibeࡣ࢖ࣥࢫࣜࣥ࡟ࡼࡿ/$.⣽⬊ࡢ⣽⬊㞀ᐖάᛶࡢㄏᑟࢆᢚไࡋࡓࠋ

⪃ᐹ

Zoledronic Acid, Lovastatin, AY9944ཬࡧ Triparanol࡞࡝ࡢࢥࣞࢫࢸ࣮ࣟࣝྜᡂ㜼ᐖ๣ࡣ LAK⣽⬊ࡢ⣽⬊
㞀ᐖάᛶࡢㄏᑟࢆᢚไࡍࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓࠋࡉࡽ࡟࢖ࣥࢫࣜࣥIGF-1 ཬࡧ IGF-2 ࡟ࡼࡿ LAK ⣽⬊
ࡢ⣽⬊㞀ᐖάᛶࡢᢚไᶵᗎࡣ࢖ࣥࢫࣜࣥࡀ LAK ⣽⬊ࡢ ACAT άᛶࢆㄏᑟࡍࡿࡇ࡜࡛㐟㞳ࢥࣞࢫࢸ࣮ࣟࣝ
ࡢ࢚ࢫࢸࣝ໬ࡀಁ㐍ࡉࢀ㐟㞳ࢥࣞࢫࢸ࣮ࣟࣝࡀῶᑡࡍࡿࡇ࡜࡟ࡼࡿ࡜⪃࠼ࡽࢀࡓࠋࡋࡓࡀࡗ࡚ࠊ⣽⬊⭷ࡢ㐟㞳
ࢥࣞࢫࢸ࣮ࣟࣝ㔞ࡣ LAK⣽⬊ࡢ⣽⬊㞀ᐖ⬟࡟㔜せ࡞ᶵ⬟ࢆᯝࡓࡋ࡚࠸ࡿࡇ࡜ࡀ⪃࠼ࡽࢀࠊච␿⣽⬊ࡢࢥࣞࢫࢸ
࣮ࣟࣝ௦ㅰࢆࢱ࣮ࢤࢵࢺ࡜ࡋࡓ⒴ච␿⒪ἲࡢ᭷⏝ᛶࡀ⪃࠼ࡽࢀࡓࠋ
 

